Hensen's node regulates avian neural crest differentiation in vitro.
Different anteroposterior (AP) regions of the neural crest normally produce different cell types, both in vivo and in vitro. AP differences in neural crest cell fates appear to be specified in part by mechanisms that act prior to neural crest cell migration. We, therefore, examined the possibility that the fates of neural crest cells, like those of neural tube cells, can be regulated by interactions with Hensen's node. Using a transfilter co-culture system, we found that young (stage 3+ to 4) Hensen's node up-regulates the expression of two cranial-specific phenotypes (fibronectin and smooth muscle actin immunoreactivities) in mass cultures of trunk neural crest cells, and down-regulates the expression of a trunk-specific phenotype (melanin synthesis). The changes in phenotype produced by exposure to young Hensen's node were not accompanied by changes in the proliferation of either fibronectin immunoreactive cells or melanocytes. The capacity of Hensen's node to elicit changes in trunk neural crest cell phenotype decreased as the developmental age of the node increased and was lost by stage 6. In addition, old Hensen's node did not stimulate the expression of trunk-specific phenotypes in cranial neural crest cells, suggesting that cranial- and trunk-specific phenotypes are induced by different mechanisms.